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Abstract 
This paper examines the relationship between economic growth, exports and government debt of Greece over the period 
1960-2011. We investigate this relationship using the vector error correction models (VECM) and we employ Granger 
causality technique in order to explore the presence of causality among these variables. The results show that both short 
and long run relationships exist among these variables. Specifically, the results show that there is a unidirectional Granger 
causality that runs from exports to economic growth as well as from economic growth to government debt, whereas there 
is no short run causal relationship between exports and government debt. In the long run, the results show that there is a 
unidirectional Granger causality that runs from economic growth to government debt.  
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1. Introduction 
 
The relationship between economic growth and exports has drawn the attention of researchers both theoretically 
and empirically. A series of empirical studies have been conducted to investigate the role of exports and economic growth 
and to examine the hypothesis whether a causal relationship exists between these two variables.   
Exports are regarded as an engine which promotes economic growth and hence increases the rewards of factors 
of production. Moreover, exports open opportunities for investments in the economies of all countries and as a result a 
high level of income and saving is created leading again to growth. The importance of exports and its impact on economic 
growth raises the question about the nature of the relationship between these two macroeconomic variables. However, it 
leaves out some other relevant variables such as government debt, inflation, exchange rate, etc. that could have significant 
relationship with the two aforementioned variables. 
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  Bivariate causality studies provided conflicting empirical results for several countries. This situation may be 
due to the misspecification of the causal model used in these studies because of the omission of an important third variable 
such as government debt. The omission of government debt could seriously bias the empirical causality results between 
exports and economic growth on countries where the research was conducted. 
The economic situation in Greece has undergone many difficulties during the last years due to bad management 
of public money, the increase of corruption, the bribery of public servants and the violation of law. On the examined 
paper, in all fiscal years since 1960, the government’s revenue was smaller than its expenditure, causing fiscal deficits that 
are covered by borrowing from both internal and external sources. 
 Government debt may have a positive or a negative impact on economic growth depending on its uses. This 
could affect the economy positively when the government uses it for investment-oriented projects such as infrastructure, 
power, and the agriculture sector. However, it could have a negative impact when it is employed for private and public 
consumption. In general, a lower level of total government debt affects the economic growth positively, but this 
relationship becomes negative at high levels. The specific turning points are 35-40 percent for the debt-to-GDP ratio and 
160-170 percent for the debt-to-exports ratio. The lower the first ratio (the higher the second ratio) the better is the impact 
on economic growth [1]. 
In Greece, government debt (percent of GDP) was at low levels until 1990. The government debt-GDP ratio 
started to grow steadily from 1991 to reach 160.8% in 2011. 
 The objective of this study is to investigate the impact of exports in shaping the economic growth for the case 
of Greece with the inclusion of government debt as a third variable. Cointegration analysis based on Johansen procedure is 
used for this purpose. Also, causal relationship between these variables is applied using Granger causality test. The data 
used in this study cover the period from 1960 until 2011.  
This paper is organized in five sections. Section 2 presents a literature review. Section 3 presents correlations 
between economic growth, exports and external debt. Section 4 provides data source and methodological framework. The 
empirical results are presented in Section 5 and finally the concluding remarks are contained in section 6. 
 
 
2.  Literature Review 
 
 Empirical studies related to external debt and economic growth are numerous in the literature for both 
developed and developing countries. Theoretically, it is expected that if the marginal product of capital should be higher 
than the world interest rate for developing countries, then these countries would benefit from external borrowing. In such 
a case, external debt helps a country to exploit and improve its dynamics.   
 Perasso [2] using data from twenty indebted countries for the period 1982-1989 investigated the relationship 
between economic growth and external debt. The study showed that appropriate domestic policies have stronger impact on 
increasing investment and growth in highly indebted countries than decreasing debt-servicing obligation. 
Cohen [3] investigated the relationship between external debt and investment in a sample of 81 developing 
countries for 1980’s using O.L.S method. The study shows that there is a little effect of level of stock of debt on 
investment.  
Cunningham [4] investigated the relationship between debt burden and economic growth for sixteen heavily 
indebted countries for the period 1971-1987. The study shows that growth of a country’s debt burden has a negative effect 
on the economic growth. 
Chowdhury [5] investigated the relationship between indebtedness and economic growth for Bangladesh, 
Indonesia, Malaysia, Philippines, South Korea, Sri Lanka and Thailand for the period of 1970-1988. The results of 
Granger causality tests showed that External debt does not affect the GNP growth rate for the five countries, while there is 
a bi-directional relationship between debt and growth for Malaysia and Philippines. 
Amoateng and Amoako-Adu [6] examined the causality relationship among exports, external debt and economic 
growth for 35 African countries using Granger causality test. The results showed that there is a unidirectional causal 
relationship between debt service and economic growth. 
Elbadawi et al. [7] used cross-sectional data for ninety-nine countries to investigate the relationship between 
external debt and economic growth. The authors ended up in the view that current debt inflows as a ratio of GDP have 
influenced the economic development unfavourable. 
Fosu [8] examined the relationship between economic growth and external debt of sub-Saharan African 
countries for the period 1970-1986, using O.L.S method. The study reveals that on average a high debt country faces 
about one percentage reduction in the GDP annually. 
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Deshpande [9] investigated the relationship between external debt and investment for 13 severely indebted 
countries for the period of 1971-1991 by using OLS method. The study shows that there exists negative relationship 
between external debt and investment. 
Iyoha and Milton [10] investigated the relationship between external debt and economic growth for Sub-Saharan 
countries during the period 1970-1994. The study shows that external debt has adversely effect investment. The study also 
pointed out that reduction in debt stock would lead to improvement in investment and economic growth.  
Ahmed et al [11] examined the causality between exports, external debt and economic growth for South and 
South-East Asian countries and reached the result that there is no joint feedback among them.  
Karagöl [12] examined the long run and short run relationship between external debt and economic growth for 
Turkey during 1956-1996. The author used multivariate co-integration techniques. The study shows that there exists a 
negative relationship between external debt and economic growth in the long run. Granger causality test results showed a 
unidirectional causality running from debt service to economic growth. 
Abdelmawla and Mohamed [13] investigated the impact of external debt on economic growth during 1978-2001 
of Sudan. The study reveals that external debt and inflation adversely affected the country’s economic performance.  
Wadad Saad [1] examined the relationship between external public debt, exports, economic growth and 
exchange rate in Lebanon over the period 1970-2010. For the investigation of this relationship he used the vector error 
correction models (VECM) and Granger causality technique. The results showed that there exist both short and long run 
relationships among these variables. 
 
3. Correlations between economic growth, exports and external debt  
 
In this section we present correlations between the three series. On diagram 1, the graphs of economic growth, 
exports and external debt are shown for the period 1960 until 2011.   
 
Diagram 1: Economic Growth, Exports and External Debt, Greece 1960–2011 
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On diagram 1, we can see that the three variables present an upward trend up to 2008. From 2008 until 2011, 
economic growth and exports have a downward trend whereas public debt still has an upward trend which is profound 
from 1990 until 2011. These three trends are positive correlated (see table 1).    
Table 1: Correlation Matrix (1960-2011) 
 GDP EX PD 
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GDP 1.000 0.966 (0.000)*** 0.845 (0.000)*** 
EX 0.966 (0.000)*** 1.000 0.903 (0.000)*** 
PD 0.845 (0.000)*** 0.903 (0.000)*** 1.000 
Note: ***, indicate significance at the 1%, level of significance, respectively. 
 
4.  Data Sources and Methodological Framework 
 
The current paper investigates the impact of economic growth, exports and external debt in the case of Greece, by 
using the tests procedures below:  
x time series unit root tests 
x test of the cointegration long-run relationship among the variables 
x short and long-run causality tests with the Vector Error Correction Model 
All data used come from the International Monetary Fund, and Ameco over the period 1960 - 2011. Summary statistics 
are presented in table 3. Jarque-Bera [14] test results indicate that economic growth, exports and government debt data 
sets follow a normal distribution. Diagram 2, Diagram 3 and Diagram 4 plot the actual and forecast values of economic 
growth, exports and external debt respectively. 
 
Table 3: Summary Statistics of  Data Sets 
Variables Mean Std Max Min Skewness Kurtosis J-B 
GDP 120.0 48.8 209.8 33.1 0.07 2.29 1.12 
EXP 19.8 14.9 50.8 1.93 0.58 2.11 4.69 
PD 73.9 95.1 355.6 5.55 1.45 4.08 20.8 
Notes:  
1.  J-B denotes the Jarque-Bera test for normality. 
 
Diagram 2:  Actual and forecast values of the economic growth. 
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Diagram 3:  Actual and forecast values of the exports. 
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Diagram 4:  Actual and forecast values of the external debt. 
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4.1 Unit root test 
 
The Augmented Dickey–Fuller (ADF) and Phillips-Perron (PP) tests were used to determine the presence of unit roots 
in the data sets. The ADF test is based on the estimate of the following regression: 
¦
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where, Δ is the first-difference operator, Xt is the series, δ0, δ1, δ2, and αi are being estimated and ut is the error term. The 
null and the alternative hypothesis for the existence of unit root in variable Xt is: H0:δ2=0 against Hε: δ2<0. The PP unit 
root test is utilized in this case in preference to ADF unit root tests for the following reasons. The PP tests do not require 
an assumption of homoscedasticity of the error term Phillips, and the test corrects the serial correlation and autoregressive 
hetero-scedasticity of the error terms. Kwiatkowski et al. (KPSS) [15] presented a test where the null hypothesis is 
referred to a stationary time series. KPSS test implements the augmented Dickey – Fuller test considering that the power 
for both tests can be determined from the comparison of the significance of statistical criteria on both tests. A stationary 
time series has statistical significant criteria for ADF test and non statistical significant criteria on KPSS test. 
 
4.2 The Johansen and Juselius  Procedure 
 
Once the order of integration is determined, cointegration test is implemented using Johansen and Juselius 
technique [16].  These researchers have developed two tests to detect the number of cointegrating vectors: the maximum-
likelihood test and the trace test. 
 
4.3 Vector error correction models 
 
Once the variables are proved to be cointegrated, two different kinds of equations arise: 
a) The long-run equation: 
tttt uPDEXPGDP  210 EEE  (2) 
where GDP, EXP and PD represent economic growth, exports and external debt respectively. In addition, ut is the 
stochastic error term with mean zero and a constant variance. 
b) The short-run model or the vector error-correction representations: 
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where Δ represents the difference operator, m is the number of lags, ETC is referred to the error terms derived from the 
long run relationship, and ite  (i =1, 2, 3) is the stochastic error term with mean zero and a constant variance. 
In order to check the causal relationship between the variables we will use Granger causality test [17]. 
According to Granger [18], causality tests are valid only if there exists cointegration among the involved variables. We 
apply the standard Granger causality test on the equations (3), (4), and (5). 
 
5.  Empirical Results 
 
The preliminary step in the current paper is to define the degree of integration of each variable. For the purpose 
of this study, we use tests proposed by ADF (of Dickey and Fuller [19],[20]), PP (of Phillips and Perron [21]) and KPSS 
(of Kwiatkowski, Phillips, Schmidt and Shin [15]). Table 2 reports the results of the ADF, PP, KPSS tests for all the 
variables.  
 
Table 2. Univariate Unit Root Tests 
Variables ADF PP KPSS 
Const Const, Tr. Const Con, Tr. Const Const, Tr 
Level 
GDP -1.61(1) -3.41(3)* -1.31[4] -1.90[4] 0.91[5]*** 0.10[5] 
EXP -0.17(0) -2.28(0) -0.12[2] -2.28[0] 0.90[5]*** 0.17[5]** 
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PD 13.55(0) 5.96(0) 13.20[1] 5.96[0] 0.80[5]*** 0.24[5]*** 
First Differences 
ΔGDP -2.59(0)* -2.67(0) -2.76[4]* -2.83[4] 0.12[4] 0.07[4] 
ΔEXP -6.49(0)*** -6.45(0)*** -6.47[3]*** -6.42[3]*** 0.11[2] 0.07[3] 
ΔPD 0.59(0) -4.03(0)** -1.33[1] -4.01[3]** 0.80[5]*** 0.21[4]** 
Notes:   
1.   ***, **, * denotes rejection of null hypothesis at the 1%, 5% and 10% level of significance, respectively. 
2.   The numbers within parentheses for the ADF statistics represents the lag length of the dependent variable used 
to obtain white noise residuals.  
3.   The lag lengths for ADF equation were selected using Akaike Information Criterion (AIC) [22].  
4.   The numbers within brackets for the PP and KPSS statistics represent the bandwidth selected based on Newey 
West [23] method using Bartlett Kernel. 
5.   Δ = first Difference 
 
The results in Table 2 reveal that three variables are non-stationary in their level data. They become stationary in 
their first differences, hence could be described as integrated of order one I(1). 
After identifying the order of integration, we then use the Johansen [24], [25] and Johansen and Juselius [16] 
Full Information Maximum Likelihood (ML) technique to determine whether there is long-run relationship (cointegrating) 
between the various series. Akaike Information Criterion (AIC) [22] was used to determine the optimum lag length 
selection, while maximum lag length is set up to level four. Table 3 presents the results from the Johansen cointegration 
tests. 
 
Table 3: Johansen Cointegration Test Results 
Null Hypothesis Statistics 5% critical value 
Trace test Max-Eigen Trace test Max-Eigen 
  GDP, EXP, PD (k = 3) 
r = 0 55.26 37.62 29.79 21.13 
r ≤ 1 17.64 17.24 15.49 14.26 
r ≤ 2 0.39 0.39 3.84 3.84 
Notes:  
1.  Critical values derive from Osterwald – Lenum [26]. 
2.  r denotes the number of cointegrated vectors 
3.  Akaike criterion are used for the order of VAR model. 
 
Empirical results from Table 3 show that both the maximum eigenvalue and trace tests statistics have their 
values greater than the critical values at 5 percent level of significance. Therefore, the null hypotheses of no cointegrating 
vectors (r = 0; r ≤ 1) against the specific alternatives are clearly rejected.  Thus it is possible to say that there are long run 
equilibrium relations between three variables.  
 
5.1 Granger Causality Test Based on VECM 
 
As there exists a long run relationship between these variables, causality relationship must exist by definition in 
at least one direction Engle and Granger [27]  
Since there exist two cointegrating vectors in the three variables of VAR model used in the cointegrating tests, it 
is best to estimate the models with one error correction term included to capture the short and long run dynamics by 
performing multivariate Granger causality test for the VECM. Table 4 presents the error correction term (ECT) from each 
of the three equations. 
 
Table 4: Multivariate Granger Causality Test based on VECM 
 
 
Dependent 
Sources of causality 
Short-run causality Long-run causality 
ΔGDP ΔEXP ΔPD ECT(-1) 
258   Chaido Dritsaki /  Procedia Economics and Finance  5 ( 2013 )  251 – 259 
variable X2-statistics t-statistics 
ΔGDP  5.329* 1.941 0.713 
ΔEXP 4.277  0.197 0.257 
ΔPD 5.213* 1.927  4.327*** 
Note: The asterisks ***,** and * denote the significance at the 1, 5 and 10 per cent levels, respectively. 
 
Table 4 reports the results of short-run and long-run strong Granger causality. 
We begin our analysis with the short-run causality results. From the first equation we can see that exports are 
statistical significant in 10% level of significance just like economic growth in the third equation. The results show that 
there is unilateral causal relationship from exports to economic growth in the short run and from economic growth to 
external debt, whereas there is no causal relationship between exports and external debt. 
Turning to the t-statistics of the coefficients for one period lagged error-correction term, it can be seen that the 
coefficients have a positive sign and are statistically significant at the 1 per cent level in equation three. This means that 
there is a long run causal one-way relationship from economic growth to external debt.  
As a whole, the results imply that both exports and debt servicing do influence the growth of national output in 
Greece in the short run. While in the long-run, economic growth influences the external debt. 
 
6.  Conclusions 
 
Few are the econometric studies which have examined the relationship between economic growth, exports and 
government (foreign) debt of Greece. This study analyses empirically the causal relations among economic growth, 
exports, and government (foreign) debt in Greece, over a period of 50 years from 1960 to 2011. 
Public debt has become an increasingly serious problem for Greece and it is due to unexamined public 
expenditures, bureaucracy, tax evasion and corruption.   The government debt as a percentage of GDP has begun to 
develop steadily since 1991 in order to reach 160.8% in 2011. According to the World Bank, when the external debt of a 
country reaches 80% of its GDP, it becomes sustainable. In order to reduce its debt burden, Greece has to focus on fiscal 
policy measures. These fiscal policy measures can be changes in tax rate, government consumption and public 
expenditures.  
In order to clarify whether exports and government debt cause economic growth or vice versa, a vector 
autoregressive model is developed. Moreover, Granger causality technique is used to assess the direction of causation. The 
results show that we get a unilateral causal relationship in the short run from exports to economic growth and from 
economic growth to external debt while there is no causation between exports and external debt. In the long run there is a 
causal one-way relationship from economic growth to external debt. 
The presence of a causal link between exports and growth has implications of great importance on development 
strategies for developing countries. If exports cause economic growth, growth will be a necessary condition for the 
country to expand its exports even more. Our findings provide evidence to support the export-led growth hypothesis. 
Thus, exports are important in fuelling economic growth. 
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